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Experimental Procedures
General Methods
Thin layer chromatography (TLC) was performed on Merck Silica Gel 60 F 254 and was visualized with UV light and 5 % phosphomolybdic acid (PMA). Silica gel SI 60 (40-63 µm) used for column chromatography was purchased from Silicycle Chemical Division.
NMR spectra were measured in CDCl 3 solution at 500 MHz for The residual solvent protons ( 1 H) or the solvent carbons ( 13 C) were used as internal standards for chemical shifts. High-resolution mass spectra (HRMS) were obtained on a double focusing high-resolution spectrometer. EI ionization was accomplished at 7 eV and CI at 50 eV with ammonia as the reagent gas. IR spectra were recorded on a Fourier transform interferometer using a diffuse reflectance cell (DRIFT); only diagnostic and/or intense peaks are reported. All samples were prepared as a film on a KBr disc or pellet using KBr (IR grade) for IR analysis. Melting points were measured in a melting point apparatus and are uncorrected. Anhydrous solvents were dried using a Braun Solvent Purification System and stored under nitrogen over 3 Å molecular sieves.
1 Unless otherwise noted, commercially available aldehydes were used without further purification. All reactions were carried out under an inert atmosphere.
Unless otherwise noted, all the phosphorus ylides were prepared according to procedures reported in the literature.
2,3
Substrate 16c was prepared via a Wittig reaction using a modified procedure; 4 the product was previously reported by Lautens and coworkers. 191.9, 166.3, 141.0, 136.8, 134.1, 134.0, 132.3, 130.0, 128.1, 123.4, 60.9, 14.4 
Synthesis of 16b
(E)-2-(2-(phenylsulfonyl)vinyl)benzaldehyde (16b)
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To a solution of phthaldialdehyde (12a) (500 mg, 3.73 mmol, 1 equiv) in benzene (11.2 mL) was added 1,3-propanediol (0.27 mL, 3.73 mmol, 1 equiv) followed by p-toluenesulfonic acid (71 mg, 0.37 mmol, 0.1 equiv), then fitted with a Dean-Stark adapter and condenser.
The reaction was heated to 80 °C for 2 h under nitro gen atmosphere. The reaction mixture was cooled to ambient temperature and quenched with a saturated aqueous sodium bicarbonate (10 mL). The mixture was extracted with ethyl acetate (3 x 10 mL) and the organic layer was washed with water (10 mL). The organic phase was dried over sodium sulphate and concentrated in vacuo. The crude product was purified by flash column chromatography [R f = 0.25 (15% ethyl acetate in hexanes)] to afford the desired product in 58% Yield (412 mg) as a colourless oil.
In a 50 mL flame-dried round bottom flask was stirred dry lithium chloride (60 mg, 1.41 mmol, 1.5 equiv) in dry acetonitrile (5.4 mL), then a solution of diethyl phenylsulfonylmethylphosphonate (442 mg, 1.51 mmol, 1.6 equiv) in acetonitrile (2 mL) was added to the flask followed by the addition of DBU (169 mL, 1.13 mmol, 1.2 equiv) and a solution of 2-(1,3-dioxan-2-yl)benzaldehyde (181 mg, 0.94 mmol, 1 equiv) in acetonitrile (2 mL). The mixture was stired at ambient temperature for 1 h, then it was quenched with saturated aqueous ammonium chloride (10 mL) and the organic solvent was removed in vacuo. The residue was extracted with dichloromethane (5 x 6 mL) and the organic layer was dried over sodium sulfate. The solvent was evaporated and the crude product was purified by flash column chromatography [R f = 0.23 (25% ethyl acetate in hexanes)] to afford the desired product in 84% yield (263 mg) as a white solid (m.p. 87-89 °C).
A 5 mL Schlenk tube was charged with (E)-2-(2-(2-(phenylsulfonyl)vinyl)phenyl)-1,3-dioxane (262 mg, 0.79 mmol, 1 equiv) and dissolved in a mixture of THF (1.2 mL) and water (0.6 mL). Then p-toluenesulfonic acid (15 mg, 0.08 mmol, 0.1 equiv) was added. The mixture was heated to 80 °C for 20 h. The reaction mi xture was cooled to ambient temperature and quenched with a saturated aqueous sodium bicarbonate (10 mL). The mixture was extracted with diethyl ether (3 x 10 mL) and the organic layer was dried over sodium sulphate and concentrated in vacuo. The crude product was purified by flash column chromatography [R f = 0.20 (30% ethyl acetate in hexanes)] to afford the desired product in 74% Yield (159 mg) as a white solid. 
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Synthesis of 20
In a flame dried 100 mL round bottom flask was stirred a solution of 1-bromo-2-(diethoxymethyl)benzene (1.6 mL, 8 mmol, 1 equiv) in THF (40 mL, 0.2 M) at -78 °C, then a solution of n-butyllithium in hexanes (5 mL, 12 mmol, 1.5 equiv, 2.4 M) was added dropwise and stirred for 20 min. Afterwards, N,N-dimethylformamide (1.2 mL, 16 mmol, 2 equiv) was added in one portion and the mixture was allowed to slowly warm to 0 °C over 1 hour. The reaction was quenched with saturated aqueous ammonium chloride (2 mL) and water (10 mL), and the aqueous layer was extracted with ethyl acetate (3 x 20 mL), dried over sodium sulfate, and concentrated in vacuo. The crude product was used without further purification for the next step. R f = 0.7 (30% ethyl acetate in hexanes), 87% Yield (699.4 mg), light yellow oil.
In a 25 mL round bottom flask was stirred a solution of sodium hydroxide (220 mg, 5.48 mmol, 4 equiv) in ethanol (2.1 mL) and water (2.5 mL) at 0 °C. The crude aldehyde (300 mg, 1.44 mmol, 1.05 equiv) was slowly added to the flask followed by a slow addition of propiophenone (182 µL, 1.37 mmol, 1.0 equiv). The reaction was stirred at ambient temperature for 10 min and then heated to 78 °C for 48 h. Then, the mixture was neutralized with 1M HCl to pH 7 and the aqueous layer was extracted with CH 2 Cl 2 , washed with brine, and dried over sodium sulfate. The solvent was removed in vacuo and the crude product was purified by flash column chromatography (100% dichloromethane) to afford the diethylacetal α,β-unsaturated ketone in 55% yield (245 mg) as a light yellow oil.
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In a 25 mL round bottom flask the diethylacetal α,β-unsaturated ketone (245 mg, 0.75 mmol, 1 equiv) was dissolved in acetone (5 mL, 0.15 M). To this solution 10% FeCl 3 •SiO 2 6 (245 mg, 1 equiv in mass) was added. After 2 h, the acetone was evaporated and the crude product was purified by flash column chromatography (10% ethyl acetate in hexanes) to afford the title compound as a dark orange oil in 99% yield (186 mg 
Synthesis of 22 (2-(Diethoxymethyl)phenyl)(phenyl)methanol (I)
In a 100 mL flame-dried round-bottom flask was stirred a solution of 1-bromo-2-(diethoxymethyl)benzene (0.78 mL, 3.86 mmol, 1 equiv) in THF (18 mL, 0.2 M) at -78 °C, then a solution of n-butyllithium in hexanes (1.8 mL, 4.25 mmol, 1.1 equiv, 2.4 M) was added dropwise and stirred for 1 h.
Afterwards, a solution of benzaldehyde (0.43 mL, 4.25 mmol, 1.1 equiv) in THF (1 mL) was added dropwise to the mixture and stirred for 1 h at the same temperature. The reaction was quenched with saturated aqueous ammonium chloride (10 mL) and diluted with diethyl 
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ether (20 mL). The aqueous layer was extracted (2 x 10 mL) with diethyl ether and the combined organic layers were sequentially washed with water (1 x 10 mL) and brine (1 x 20 mL). The organic layer was dried over sodium sulfate and the solvent removed in vacuo.
The crude product was purified by flash column chromatography (10 % ethyl acetate in hexanes + 2% triethylamine). The pure product was obtained as yellow oil in 74% yield (816 mg , 1H) , 3.65 (dddd, J = 9.3, 7.1, 7.1, 7.1 Hz, 1H), 3.58 (dddd, J = 9.4, 7.1, 7.1, 7.1 Hz, 1H), 3.52 (dddd, J = 9.4, 7.1, 7.1, 7.1 Hz, 1H), 3.46 (dddd, J = 9.4, 7.1, 7.1, 7.1 Hz, 1H), 1.22 (dd, J = 7.1, 7.1 Hz, 3H), 1.19 (dd, J = 7.1, 7.1 Hz, 3H);
C NMR
(125 MHz, CDCl 3 ) δ 143. 1, 142.4, 136.6, 129.3, 129.1, 128.3, 127.6, 127.5, 127.2, 126.7, 101.3, 72.6, 62.4, 62.2, 15.3, 15 = 7.4, 7.4 Hz, 1H), 7.48 (dd, J = 7.4, 7.4 Hz, 1H), 7.43 (dd, J = 7.7, 7.7 Hz, 2H), 7.36 (dd, J = 7.4, 7.4 Hz, 1H), 7.28 (d, J = 7.4 Hz, 1H), 5.67 (s, 1H), 3.56 (dddd, J = 8.8, 7.2, 7.2, 7.2 Hz, 2H), 3.39 (dddd, J = 8.8, 7.3, 7.3, 7. 3 Hz, 2H), 1.02 (dd, J = 7.0, 7.0 Hz, 6H);
13
C NMR (125 MHz, CDCl 3 ) δ 198.2, 138.7, 138.2, 137.7, 133.2, 130.2, S7 129.8, 128.4, 127.8, 127.8, 126.8, 99.7, 62.4, 15.0 197.5, 190.9, 142.4, 140.0, 137.9, 137.4, 134.5, 133.8, 132.9, 130.9, 130.5, 129.6, 129.3, 128.8, 128.7, 128.6, 127.7, 125.6 
